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(54) OPERATING PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an operating panel 
having high waterproof function and capable of preventing 
deformation of a panel sheet. 

SOLUTION: The panel is provided with the panel sheet 1 
having operating parts 1 1 which is elastically deformable by 
a pushing operation, a supporting body 3 having an operating 
hole 31 which is positioned on the back side of the panel 
sheet 1 and opened corresponding to the operating part 11, 
and a vent hole 32 which is positioned on the back side of 
the panel sheet 1 and formed by piercing a circuit board 2 
having a switch 22 in a position corresponding to each of 
the operating parts 11; and an elastic member 4, which has 
operating axis parts 41 activating each of the switches 22 
corresponding to the pushing operation of the operating part 
11, and by which the operating hole 31 is closed from the 
back side of the supporting body 3. A vent passage 33 is 
provided on the front side of the supporting body 3 for 
communicating the operating hole 31 and the vent hole 32, 
and a pressure absorbing member 6 having a pressure 

absorbing part 61 for absorbing change of air pressure is provided on the vent hole 32. 




3( at r 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1]A navigational panel comprising: 

A panel sheet which has a final controlling element in which elastic deformation is possible by 
pressing operation. 

A base material which is located in the back side of an operating hole which is located in the back 
side of said panel sheet, and carries out an opening corresponding to said final controlling element, 
and said panel sheet, and has a vent by which penetration formation is carried out. 
The circuit board which has a switch in a part corresponding to said final controlling element 
A pressure absorption member which has a pressure absorption part which is provided with an 
elastic member which takes up said operating hole from the back side of said base material while 
having an operation shaft part which operates said switch according to pressing operation of said 
final controlling element, connects said operating hole and said vent, and absorbs air pressure 
change to said vent. 

[Claim 2]The navigational panel according to claim 1, wherein said pressure absorption member is 
provided with waterproofness and is being fixed to said base material by a watertight state. 
[Claim 3]The navigational panel according to claim 2, wherein said pressure absorption member is 
formed in said elastic member and one. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Electronic equipment, such as vehicles, such as special vehicles and marine 
vessels, such as construction machinery, or a car, or a remote control, and copy machinery, etc. are 
equipped with this invention, and it relates to the navigational panel which operated apparatus by 
carrying out pressing operation of the final controlling element on a panel sheet (display substrate) 
in a fingertip. 
[0002] 

[Description of the Prior Art]Generally, since the device which adopts this kind of navigational panel 
is used for special vehicles, marine vessels, etc., such as construction machinery, an airtight high 
structure has been used for it, for example so that neither water nor pride may enter into the inside 
of a device. 

[0003]If it is in the navigational panel in which what stores the circuit board to the inside especially 
in said device is common, and is used under environment, such as weather-beaten, it is necessary 
to have the final controlling element which took airtightness into consideration that permeation of 
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the storm sewage from a final controlling element, etc. should be prevented. Then, the laminated 
panel sheet which has the elasticity of one sheet constitutes a final controlling element, and there 
are some which improve the airtightness of said device (for example, JP.8-7162.A). 
[0004]However, even if it was the structure using such a panel sheet, the crack and the crack might 
arise on the laminated panel sheet, water and dust entered inside [ said ] the device from the crack 
or the portion of the crack, and there was a possibility that the circuit board might be damaged. 
Then, as shown in drawing 4 , the elastic member C closes the operating hole B which penetrates 
the base material A which constitutes a device from the back side, It protects from the front-face 
(figure Nakagami) side that water etc. infiltrate into the inside of the device provided with the circuit 
board E which has the switch D, and what takes double waterproof construction with the panel 
sheet F is known. 
[0005] 

[Problem(s) to be Solved by the Invention]With however, the air which the air which exists in this 
space follows this structure on the temperature change of the open air, and it may expand, may 
contract [ the space sealed with the base material A, and the elastic member C and the panel sheet 
F may be formed, and ] it, and was contracted. With the pressure of the air which expanded it may 
change into the state where collapsed the final controlling element of the panel sheet, or the elastic 
member was thrust up and the operation feeling which gets across to a fingertip not only differs 
from usual in the case of pressing operation, but. The panel sheet F had been extended and there 
was a possibility that the fault of not returning to the original shape or removing the panel sheet F 
from the base material A might arise. 

[0006]Then, waterproofness of this invention is high and an object of this invention is to provide the 
navigational panel which moreover prevents breakage of modification of a panel sheet etc. 
[0007] 

[Means for Solving the Problem]A panel sheet on which this invention has a final controlling element 
in which elastic deformation is possible by pressing operation, A base material which is located in 
the back side of an operating hole which is located in the back side of said panel sheet, and carries 
out an opening corresponding to said final controlling element, and said panel sheet, and has a vent 
by which penetration formation is carried out, It has the circuit board which has a switch in a part 
corresponding to said final controlling element, and an elastic member which takes up said operating 
hole from the back side of said base material while having an operation shaft part which operates 
said switch according to pressing operation of said final controlling element, A pressure absorption 
member which has a pressure absorption part which connects said operating hole and said vent, and 
which absorbs air pressure change to said vent is provided. 

[0008]Said pressure absorption member is provided with waterproofness, and is being fixed to said 
base material by a watertight state. 

[0009]Said pressure absorption member is formed in said elastic member and one. 
[Embodiment of the Invention]The panel sheet 1 on which the navigational panel by this invention 
has the final controlling element 1 1 in which elastic deformation is possible by pressing operation, 
The base material 3 which is located in the back side of the operating hole 31 which is located in 
the back side of the panel sheet 1 , and carries out an opening corresponding to the final controlling 
element 1 1, and the panel sheet 1, and has the vent 32 by which penetration formation is carried 
out, It has the circuit board 2 which has the switch 22 in the part corresponding to the final 
controlling element 1 1, and the elastic member 4 which takes up the operating hole 31 from the 
back side of the base material 3 while having the operation shaft part 41 which operates the switch 
22 according to the pressing operation of the final controlling element 1 1 , The aeration way 33 
which connects the operating hole 31 and the vent 32 with the front-face side of the base material 
3 is formed, and the pressure absorption member 6 which has the pressure absorption part 61 which 
absorbs air pressure change to the vent 32 is formed. By constituting in this way, waterproofness 
can be high, and can absorb the pressure of the air which expanded in the pressure absorption part 
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61, and can prevent modification of the panel sheet 1 etc. 

[0010]The pressure absorption member 6 is provided with waterproofness, and is being fixed to the 
base material 3 by the watertight state. Even when the panel sheet 1 exfoliates from the base 
material 3, the vent 32 is exposed and water etc. permeate into the vent 32 according to aging etc. 
by constituting in this way, permeation of water can be pressed down by the pressure absorption 
member 6. 

[0011]The pressure absorption member 6 is formed in the elastic member 4 and one. By constituting 
in this way, part mark can be reduced, cost can be reduced and it can provide with a navigational 
panel cheaply. 
[0012] 

[Example]Hereafter, based on an accompanying drawing, the navigational panel for carrying out 
control operation of the construction machinery is mentioned as an example, and is explained. 
Drawing 1 shows the sectional view of the navigational panel in the 1st example of this invention, 
and drawing 2 is an important section exploded perspective view of the panel sheet of the example, 
and a base material. 

[0013]The navigational panel comprises the panel sheet 1, the circuit board 2, the base material 3, 
the elastic member 4, and the pressure absorption member 6, The base material 3 has stored the 
hard circuit board 2 which consists of the upper case 3a and the lower case 3b, and consists of 
glass epoxy resin in the space formed in the front face of the upper case 3a with the panel sheet 1, 
the upper case 3a, and the lower case 3b. 

[0014]The panel sheet 1 is tabular voice which consists of polyethylene terephthalate of a synthetic 
resin and has pliability. 

The four eminent convex final controlling elements 1 1 in which pressing operation is possible are 
beforehand formed by an operator with embossing. 

The indicator 12 which is from the sign which shows the function of the final controlling element 11, 
a character, etc. on the surface side of the panel sheet 1 is printed in the neighborhood of the final 
controlling element 11. 

The bonded seal material which is not illustrated into field portions other than final controlling 
element 1 1 is applied to the panel sheet 1 rear-face side, and it is stuck on the front face of the 
base material 3 mentioned later. 

[0015]The circuit board 2 performs electric control of construction machinery, and it is allocating 
the switch 22 in the part corresponding to the final controlling element 1 1 of the panel sheet 1 while 
it has the printed wiring and the electronic parts 21 which are not illustrated. In this example, the 
switch 22 is a tact switch. According to the electric change by opening and closing of the switch 22, 
corresponding machine control is urged to the circuit board 2. 

[0016]The base material 3 consists of synthetic resins, such as polycarbonate, and the operating 
hole 31, the vent 32, and the aeration way 33 are formed in the front-face side of the base material 
3. So that the operating hole 31 may be penetrated from the front-face side of the base material 3 
to the back side, four may be formed so that the final controlling element 1 1 may be countered, and 
the vent 32 may counter one panel sheet other than final controlling element 1 1, It is formed so that 
it may penetrate from the front-face side to the back side, and by this example, operating hole 31, 
vent 32, and operating hole 31 comrades are connected by the aeration way 33, enable aeration of 
the operating hole 31 and the vent 32, and they are formed in the groove so that it may connect 
with the vent 32 from any operating hole 31 . 

[0017]The restraining member 5 provided with the opening 51 which the part which consists of 
synthetic resin materials and counters the operating hole 31 of the base material 3 with the circuit 
board 2 penetrated is stored by base material 3 inside, and this restraining member 5 is being fixed 
to it so that the circuit board 2 may be stuck to the upper case 3a by fixing on the screw 7. Fixed 
holding of the restraining member 5 can be carried out to the upper case 3a by methods, such as 
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engagement by the hook which is not illustrated, hot welding, ultrasonic welding. 
[0018]The elastic member 4 has elasticity, such as silicone rubber, and consists of a waterproof raw 
material, and The operation shaft part 41, It is made easy vertically to bend by forming the fixed- 
type-landing-gear part 42 surrounding the perimeter of this operation shaft part 41, using as thin 
meat the flexible region 43 which connects the operation shaft part 41 and the fixed-type-landing- 
gear part 42, and forming it in the operation shaft part 41. The operation shaft part 41 tells press of 
the final controlling element 1 1 to the switch 22, counters with the final controlling element 11, and 
it is provided so that it may be located in the operating hole 31 of the base material 3. The fixed- 
type-landing-gear part 42 fixes the elastic member 4 to the base material 3, it is putting by the base 
material 3 and the restraining member 5, and the back side ( drawing 1 Nakashita side) of the 
operating hole 31 is sealed by the elastic member 4 by a closure watertight state without a crevice. 
[0019]Like the elastic member 4, the pressure absorption member 6 has elasticity, such as silicone 
rubber, and consists of a waterproof raw material, is provided with the pressure absorption part 61 
which changes by change of a pressure, is put between 32 vents of the base material 3 by the base 
material 3 and the restraining member 5, and is being fixed to them by the watertight state. The 
pressure absorption part 61 is usually the tubed voice of an ellipse form, and when expanding in 
response to a pressure, it changes into a cylindrical shape. 

[0020]Thus, when the air which exists in the closed space formed with the base material 3, the 
elastic member 4, and the panel sheet 1 contracts in connection with the temperature change of the 
open air by having formed the pressure absorption member 6 in the vent 32. When the pressure 
absorption part 61 fades, it can prevent changing into the state where collapsed the final controlling 
element 31 of the panel sheet 1, or the elastic member 4 was thrust up, and in the case of pressing 
operation, change cannot be given to the operation feeling which gets across to a fingertip, but a 
fixed feeling can always be given. When it expands, and the pressure absorption part 61 expands, the 
fault of preventing modification of the panel sheet 1 or the panel sheet 1 exfoliating from the base 
material 3 can be prevented. 

[0021]Therefore, waterproofness is high and the navigational panel which prevents modification of 
the panel sheet 1 1 etc. can be provided. 

[0022] By having used the pressure absorption member 6 as waterproof raw material, and having 
fixed to the base material 3 by the watertight state, The adhesive power of said bonded seal 
material which is fixing the panel sheet 1 to the base material 3 declines according to aging etc. 
temporarily, and the panel sheet 1 exfoliates, Even when the vent 32 is exposed, or water permeates 
between the panel sheet 1 and the base material 3 and water etc. permeate into the vent 32, 
permeation of water can be pressed down by the pressure absorption member 6. 
[0023]The section of the navigational panel in the 2nd example of this invention is shown, drawing 3 
is equivalent to said 1st example, and a same sign describes a considerable part and it omits 
explanation. 

[0024]The pressure absorption member 6 is formed in one of two or more the elastic members 4 in 
this example. Thus, by having formed in the elastic member 4, the pressure absorption member 6, 
and one, part mark can be reduced, cost can be reduced by extension, and a cheap navigational 
panel can be provided. 

[0025]In this example, although the pressure absorption member 6 was formed in one of the elastic 
members 4, what formed two or more elastic members 4 and pressure absorption members 6 in one 
may be used. 

[0026]The section of the navigational panel in the 3rd example of this invention is shown, drawing 4 
is equivalent to said each example, and a same sign describes a considerable part and it omits 
explanation. 

[0027]In this example, what made the operating hole 31 and the vent 32 the same breakthrough, and 
connected the operating hole 31 and the vent 32 may be used. While being able to connect the 
operating hole 31 and the vent 32 by constituting in this way, it is not necessary to form the 



file://C:\Documents and Settings\TherrienD\My Documents\JPOEn\JP-A-2001-266695.html 02/20/08 



JP-A-200 1-266695 



Page 6 of 8 



breakthrough of vent 32 exclusive use in the base material 3 f and the base material 3 can be made 
into an easy structure. 

[0028] Although it was the composition of having formed the one pressure absorption part 61 to two 
or more operating holes 31, in said each example, it is good also as composition which makes the 
operating hole 31 and the vent 32 the same breakthrough, and forms the pressure absorption part 
61 to each operating hole 31 like the 3rd example, respectively. Since it is not necessary to form in 
the base material 3 the aeration way 33 which connects operating hole 31 comrades by constituting 
in this way, the base material 3 can be made into an easy structure. 

[0029]Although not illustrated, what prepared the flexible region 43 of the elastic member 4 the 
pressure absorption part 61 may be used. 

[0030] Although it was the composition of having formed two or more operating holes 31 
corresponding to two or more preparations and the final controlling element 1 1 for the final 
controlling element 1 1, in said each example, it cannot be overemphasized that the final controlling 
element 1 1 may apply this invention to one navigational panel. 
[0031] 

[Effect of the Invention]As mentioned above, by this invention, the early purpose can be attained, 
waterproofness is high and the navigational panel which moreover prevents modification of a panel 
sheet etc. can be provided. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]It is a sectional view of the navigational panel in the 1st example of this invention. 
[Drawing 2] It is an important section exploded perspective view of the panel sheet of the example, 
and a base material. 

[Drawing 3] It is a sectional view of the navigational panel in the 2nd example of this invention. 
[Drawing 4] It is a sectional view of the navigational panel in the 3rd example of this invention. 
[Drawing 5] It is an important section sectional view of the conventional navigational panel. 
[Description of Notations] 

1 Panel sheet 

1 1 Final controlling element 

2 Circuit board 
22 Switch 

3 Base material 

31 Operating hole 

32 Vent 

33 Aeration way 
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4 Elastic member 

41 Operation shaft part 

6 Pressure absorption member 

61 Pressure absorption part 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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3(3b) 



[Drawing 4] 




[Translation done.] 
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|=li,E*»J|X»61jb<UStoCfclCj:y.^^ 

1 3b<»5i«CilZ«ky > /^Uv-M 0>*»*|»±Lfcy , £ft{*3frb/<*JUS/-M tffflfcfS 

[0021 IcfcoT. |»7Ktt3b < *<» /fcM/S/-M 1 <D&.tetei:$:ti5±t&ykft'<*)\'&&&t&Z.tifi 
Xc*Z> 

[0022]*^. E*iftJlX&tt6£|ft7K14<D3it*teU $#i*3l::*ffi:|*JigT?B£Lfc^:K«fcy* U 

LT/UWUv-M jWMIIU aft7L323&<8tiJLfcy . /<*JUi/-M i^^3i(7)^[C7K^;lA 
U a»7L32rtlC7K*^»ALfc»^-e j t, E^]MM6t*(D;IA^If^^§-t^t#^o 
[OO23]B3J4*fftW0*2jlttfll=m*HHM*^^ 

fflM5lliffi::oi*Ti4Eft#T?iELl&W£tf<o 

[0024]*JfciWWef4. «»fe*p!14SP*t4<D-olcE*i!RilXSP*t6^^fi)tLfcta)-efcSo 

?iz % &&utf4ti±tiMmtt6t-mzrMLtzzt\z&v s u&&&£mmtz>zttfv$. x> 
[oo25]3B:fc\ *mmmxi*s ^umo-^izE-^u^m^muztK *»o)»i4»*t4 

t&fi»&MUttGtZ-WlzKmLtzb<DX&&[,\ 
[0026]£f^®4Ji*S§IE<Dm3il^ 

C0027]***«tfl4. »^B,31 ia«fl.32*B-0>JtaTLtL, *ff fl.31 tiMtfl.32i:»l* 

t-tro-ctcfei^. za><fc9i=**-r*-ii=«fcy , »ftfl.3i £a*tfl.32££Rcci:#-c#***fci::. 

3t^#3lzaftA32#ffl(D«aTL*»rtLft<it«l:<.3t»i*3Sffim**»it-*-iA^**. 
[0028]fcfc\ flHB^II^J-ei*, «SJK7)^TL31 izftLT, 1 0(7)E*lM*fl61 £Kl+fc«J$ 

x&it-tf. m3mmm<D^\z s j£ft?L3i fca«?L32£H-<Djta?i£u #»f^fl.3i cm 
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X s ^fteKEaMtePei %miZ>mj$.tLXb£i\ z<D*o\zmtft+Z>z.tlz&) s |h| 

±£I^®mi&33££ftft3lC^J&L&<£t^ 

[oo29]*f-, BjfL-ci^i^ #i4W*t4fl)Rr»iW43 ke * 1 ^fatt^cD-et^o 

[0031] 



im^mm%2^m\zn\-f^m^^)^mmmx^ 0 
m4W%w<DM3nmmiztei-t%mi / E't*)\s(DmMmxfoz>o 

[l5]fi£*0)tlf^/^l/fl)R»»faB|-rffc*o 

I /fcJWUv-h 

I I liftSfl 
2 

22 X'fyf- 

31 J£fE?L 

32 ®m?L 

33 ilM3§ 
4 »tt»«- 
41 j£ttf4$0 

6 E*"RJ&ffitf 
61 E*l»i|RSIJ 

0® 



[Hi] 

3(3a) 




3( 3b) 



[ H2 ] 
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